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Abstract of JP2003051398 



PROBLEM TO BE SOLVED: To provide a 
discharge plasma X-ray source having a high 
output and a high repetition frequency and to 
reduce a thermal load applied to the discharge 
plasma X-ray source at the same time. 
SOLUTION: This X-ray generator 1 is provided 
with a plurality of discharge parts 3 having 
positive and negative discharge electrodes for 
turning a target substance into a plasma state by 
discharge between the electrodes and radiating 
X-rays from the plasma. A base board 4 carrying 
the discharge parts 3 is mounted to a Y-axis 
stage 7 installed to an X-axis stage 5. According 
to movement of the stage, the electrodes in the 
discharge parts 3 discharge sequentially. In this 
way, a light emission frequency of the device as 
a whole is increased by a factor of the number of 
the discharge parts without any increase in the 
repetition frequency of discharge in each of the 
electrodes. Consequently, the light emission 
frequency can be greatly increased while a load 
applied to each of the electrode is lowered. 
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fcJWBU 

nzmfovm * - £ *»« t 

Sr»«U 

smmmmm ts tix v ^ 5 r t fctsxiwas 

-c^a^Srwat-ra ft # 3 fEif£<£> X j»^^^@ 0 

6 ] m&j&mm* 1 x« 2 &>±<Dmfe<oim 
«iig-c»«&ie r -rrnmmm ^m-r 

« tts»*« 2 Xtt 3 IE«<DX|||S^SK S 

[»*^8] jE • A*««i«r#i-sac««t, 
fcJMf U 

K^X-^J: 9 X*6S:«lt$-±SXj»5B^SI©-Cfc-p 
t, 

xhmmm-s** -y r t 



lit je • A»««ffi&w-r*«c«», &u\ 

KX**fe»a^€>38*LfcX»Sr^^^JJ:a-C5fBW 

^Ex^^s@(DMBs^s^^^@eTi^ttbttrvN 
m^s 10] IE • ^wcmmm^-t^mn, r 

X^J:9Xll*:«ltS*5X«W&K«4:. 
KXl»*feKIBA^»^U*:Xj|»*r'e^^lca'C6flRlH 

^isx^^ao^iE^m^^is^^^e>furv> 

XjH^^K e 

X^J;DXj»Sr«tS*6Xl»8ifeSSllfc, 
ttX»»^IS(l*»e>»^UfcX||«r^^^JcaT6flRW 

nCXl|«£SSomiBtt«ffi36Sj9f£««A«rjff£Xft 
t?^^^>-b*^feX|»«llti--5^^-Y>«««r*«ir 

*fc*«»©««IIB-C*«S:flr-t-|PI»l©K^*ti-C 

[»3fc3S 13] IE • ASc«««Sr*-r SSc««J-«W 
W^^^U K^^X^J:?) X^^Utt^^:, 
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«fflLfcx»«r*asjH, x»«**«fe, ^m^ks* 
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^^7X«7{bU ^co^X^j^fcX^WI^iirSfc 
cDTfo^o ro**^9X-eX»«W«1t«**s**e-T? 

*n$«*fc*M-$xii^<oae»a(i*Asa5<, a^w-t? 
rau z-^^^^x^xiS^ ^t^7yMx» 

[0 0 0 3] m^v^tv^^^^co^c^^yX-^x^ 

fiLl«f^±#t5o X^X"^tt««(Oafi«S 

*Qf&£*x6 0 «cxiKff*(ojtt««rlS^$«« 
X^ X^lo^^c J; 3 x^(OP^i|x 

«JBE««t UTV^So Ap|»$tL^:««3&»e>*f 

[0 0 0 4] 5*»K!a*«>±#tt. X^X-^fc; 

ttW3&s|Wttt*v\ X^X^^^BTffi^jfcS 

*5-t*LJ&S&6. Xj»«|/h«*»«til*3l>r 

4niru -^VKfllO. 3nm(Difi^ 
tCJSSO—l 5 0W(DXi«g^6^fI^nt^ 

So It, X»*j®o^i7— Sr±jf^^tti«v^*t>jg 

CO*£— t££rii5i£>6*:#>, XilttlKHz-lOKHz 
[0 0 0 5] 



[»W*««PftLJ:5i+SIMII] ±3^60 J; 3fc, x«ffi 

#£*i£ 0 l^l, ^*^»mx7X^xnastt— 
[0006] &mw&M±<Dmm&\zf&&xft£titih 

coTfooT, »mX7X-eXj»«lcd^5*«ffir«:ig:« 
Loo, Ka^&r^Mv^lftiJjBUJBttR^feoac*^ 
X^Xi»«fc*#WN&rfcfclttfc+a. Sfcfctt, * 
oJ:5tt*«^9X^x«a(Srft«bfc«r**«, 
SHMfc OTW ^»3ft*ft*r««-r 5 r £ g £ ~T 
5o 

[0 0 0 7] 

Sett, ]E-**k1t«««r«"t-6*««t, «*« 

X-? J: t> X$l£r$IM£^S x»^»feot, ml 
$ * 6 f £ $ ic JMi-r 6:^ £ i" 

[0 0 0 8] *!6W(7>»2coXjt6^SKW:, ^JfB^C« 
ftT^S ffl^3»xW^ 

coxiiis^gK^-a*, «na*k«»36sixw:2a± 

1 m s e c ) (Dmcmmm 1 0 c y c 1 e ) #t 

[0009] *&m<Dm3<Dx»&£.mm:n* mmttcm 

[0 0 10] #»WK*51,vcf4, «rlB»««S:?&*P^S 



-3- 



So 

[0011] iMSWIiidsvvrtt, *WE»»nrtB4*a 
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[0 0 14] «g^<DRft2£ffte, ±3&4>XJkX£ft1B 

■ciMitiBci-RijttiBiK*^ ffimmMmmxnx**^ 

[0015] ^B^e^ll IE • A«c«mS«r 
«9 x« 

[00163 *»M©f*^>f ±issg^ 

[0 0 17] 

a« Bii (a) *«B0m0^oj£lB£«*x 
1 (b) ttsi (a) i-^-r^e^^m^cop^^^i- 

8S0 1«U *» (r<00te«:9ffl) co;&®^3£<i;tT 

*me»3tt, la 1 (b) \ZTjk-rx uvw 



©««3 a £#f*£^a-^#a>««3 c ^t5o Pi 

^-—^3 b (Dfow^, ^(D^m^^^^xm 

XttMMrt-*. 
[0 0 18]Mfli3(l M<^5*4±^, 3ifo 

ztirtsv „ ^<DYmxT—it7nxm*7 L —iss\zm 

rfrtCJ:^ S*R4±lCiE@$tt^:ftfB«3S:Xtt&^ 
[0 0 19] #«C«$B3<0*y- K«tt, «ftfe£;h,fc£ 
KWcte^r— X/W 8d's»3K$ *l/t^$<> #>$r-^ 

ztiZo &znm®3*mm.tiLWiz&W)-rz>b, z<di& 
s*rxi»«:ttttji-5. mfemmum, *-<y^9* 

X r r/A' 8 ^SJgg-r S^yf9^ 

[0021] z<Dmjfe&&&nmzMi,x?foo 

[oo2 2]±^*ftm y?-<DW*)mz-K£ 
s*o»c«^7X^xiiiasj5?@^$tiri^^, fiasco 

*W^9X^X«aR*sfl*<o»»«|«| (^J^^^-^ 

[00233 i2ii ^cxQioffs 2 <Dnm<Dj&mz&& 
xm&±mm<D&&mm.&^ir—n&iffimx$>z> 0 m3 
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9, (B) tttt«»<£>**fc^ y <offiflffi»fBBI"ea>* 0 

[0024] 4fc««9 7&t/@WE« »»"5riB3te 

fltitflO l0 0(Dii$rMt5 e H! 3 (A) fc^f-* 
^looiwstt-Cife^ 2^f6jt6Rf¥i"e 

fc5RSl 0 3, 1 0 4 ^ rtlbcOR^103, 10 

4<B**SraK*SW-J: Sic***"* y y^i^il 

0 7 3&»€>*5. R11 0 3, 1 0 4i«^Mt'fe 
«9, fltKffil 0 7fiS i C^c^ir^ ^ y ^*£J~C&£ 0 
M110 7{«Rtl 0 3, 1 0 4M^t^{^i 

[0 0 2 5] ^m^5 9 7 te^Hf^cD^b: 0 ^ V 1 0 

it, -t^^sejc^^^^ixfcllttry-K*;*! o 

2 a <tgW#y— K1H1 0 2 cJG»fcfc5. 

y 1 0 lte, [EJIS^ 1 0 0 <Z>«f»^8fl 10 0a IT 

©S£*i-c^£o ^r^fc°^ y i o i (Dy&n^WT ; — 
vwm 102a «:-#©rs i o 4 (cm^^t-s^br 

*3 9 , SMfc* y— K«S 10 2c ttWORf 1 0 3 

[0 0 2 6] 100 0>^SP 100a fCte, SAE 

fil3 1iS#R«1 0 3, 1 04 fcWi:fc5<fc5tcia 
t^tlt^So M^^l 3 1 (OSfi#RSSl 0 3, 10 

4©i<fc^h$v\ 3 l<Df^ico^Tte^ 

t5o M1 0 3, 1 0 4©<f>ifrlnttHqas#j*S 
ro&BPtctt^nflS^lBHEWi 0 5, 106 
(H12#M) ^S^^ttT^^o ffiUMEW) 1 0 5 , 10 
6ttMR«10 3, 1 0 4^^^^fR3t-Rl6±^r®"U t 
t^5c «il0 5, lO6^i0(EttlOO^ 

[0 0 2 7] ^tt'7!i 10 1ft — fflX±7 ^ yP^ 
(S i C) MX\ f*)1£2mm, M5mm, 1 5m 

mt'fc^ ^m^m^ 10 2a, 102ctt*y 
Mtfo^o 0^1OO©R^1O3, 10 4ft 

mm-C. ft&tfX 5 0mm, »Rfg 1 0 5ttt7V^ 
-X (A 1 2 0 3 ) $!^T*fc6o 0^1 0 0<OS$fil 5m 
m-CifcSo #|BlGHl 0 5, 1 0 6 £-0 
1 0 5, 1 0 6 XX&mfcm 1 0 3, 1 0 4 fcf&KX 

[0 0 2 8] #Cf-, m 2 £#J$ IT, i3 (DWcMUtm 

0 8*fcgfie$Jh,T^S e [HlMlOOORf 

1 0 3 3&^0(7?*r^|Rl^Ji^-5lHl«i« 1 0 5 

^los totznvt btitzis i i 2 ±\z % ^ryy^n 

l^Lt@CTll:TO$tiT^5 0 R«10 4H 



MTJ^UKkWI 0 5£j£x.£l^l 1 2&tJ^7!) X^l 

1 1 f^nisiT^ y> , ^112 »XS«« 1 0 8 
ttlnttKLTi^S. -^r, £*ifcfcttl«ia(E*lil 0 6 
£3cx_3-&l 1 4 teir ^ S y^^jR-CfcSo M^M^i 

[0 0 2 9] [o]£ffl 1 0 5, 1 0 6 (Offifl&fiJC^g^ 1 

o 8&m%&tfxftmzmxfx\,^z> 0 siEiiosm 

tt«E«c >VM 10 9^ LT 10 8^W* 

ft^#tHTi^<5 0 r^IU^l o 5<D3fc$KH fl8M4«E 

1 9^LtSSl 1 7lcffA£*xTV> 
So — ^T, |g]£M 10 6 tt«tt«#^— ^» 124^ 

JUU 1 2 4 M&BMW 110^ LTS^^ 1 
0 8\£®.*)ttrtbtlX\,^Z>o 0lsttlO6^H fi» 
A* 1 2 0^lt«l 1 8WfA£tiT 

i>So 2 otti&Rgwr i 2 i 

£1510 9, 119, 124, 1 2 Ott#06#lO5, 
106^ 1 0 8 2fct#&» 117, 1 1 8 {CM 

[0 0 3 0] ^t'JcOlH]^# 105 OX^S* 108 (Dft 

2 S^Lt^ * 1 1 5&%LV)ttftP>tix\,^2> Q 
^115 (DJ^I&tCct 9 , 0^ 1 0 5, 1 0 6 dSIelte 
U IiHEI6tJ:®fe*tt^lHHE«S 10 0 tt«j**n>©JW 9 tc 

m^-r^o &{»joihi(e»i o e^t^i o 8 

[0 0 3 1 ] Z<D£?tmmc&<0, Ht°7!)100 

oi^^; y- vmm io2cft 103, 0^16 1 
o 5 , -<r yy^m xu 5 ^ 112, K^^sg 1 0 8 

£^LT^ift£*b5 0 U«r/-Kiil0 2a 

^, R«£l 0 4 &t*|H]*5ttl 1 0 6 tl^i^lL, M 

1 0 8^U^^1 1 8 tttmaWt-*fe»L-CV> 
5o *Ut, Ji5/Em^l 2 9(0>^9^fiy*»bSg«^l 1 

6^uTiuteWi 0 Gicmuztiizmzn. rho 

4^LTf«7/- K«ffil 0 2a KHti)P£*L5o 
[0 0 3 2] fe^cT)^ 1 0 6, 1 0 5 <7>«g»lCtt, ^ 
117, 11 8^S^$tirV>e o 17, 118 

bo 2 oo^g 117, ii8ft m^m^ 108^ 

Ux\ jjfy^i 2 2&tm^««i 2 3^lt»IL 

1 8^{hI^#1 0 6— IhHEMI 0 OOW 
10 0 a^0|s#l 0 5-»^l 1 7 1 2 3 
-^V^l 2 2, j&S*l/ftSJvt:^5 0 ^V^12 2$r31 
tet5t> ^l l 8rt©»«ttlaMB«il o e^riSoT 
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[Bltsffi 10 0 10 0a luA 9 s te#0>lEME*ll 1 

0 5 SriloTSSS 117 (CAS, £ 117^ 
»S5»SSl 2 3fciSb*t-C»aiSix5. ^122© 

[0 0 3 3] AjKd^lBlKtt 1 0 0 <D*P&n 100a P^tC 
A£^> *£SR1 0 0 a ft\Z.mW£tl1tmmtiil 3 lie 
SotM^f^^S, ^LT^l^f 10 

0 fcl^'kR±fcgBiBS;h,;fc#*ir t 9 7H0i O^IS^ 

[0034] sc^« i o 8 tp<Dm&a& 1 o o n%s<— 

1 2 4 "CBtotbr l^5 0 12 4 ««^IhHc« 1 0 

otrac^-c, laWEftl 0 0SrB 5 

1 2 4 (tXS«4g 1 0 8 \cm7£$tix^z> 0 \B\m 

1100 <D\Bl%m 1 0 5, 1 0 6 te, 124 CO^ 

ft. 12 4 oWiHffi«>— «»JCW:IH q l 3 3 , 13 

5«^iltV^ 0 iP 1 3 3, 1 3 511 i!9 5 

(OXKttttittB (*fc«tt«*^5) ^toiictts-r 

5 D IP133, 1 3 5 <b m$&±(D, ffl P 1 3 5 cO;frftiJ 

wtiexK 1 2 5 <nm±m?? (on&&& 1 o 
So 

[0035] ^(omxn, "f-mnffiXM 1 2 st it^ 

co^-f * 1 1 50JEI&£|^8JLTV^a 0 

•Tftfr-b, * 115 <d|E®jM J: 19 [al&& 100 *S[hJ 
^tt, I^Ettoffil 0 0 9 tttt ibfr*:-- oco^-yfc 0 
7!iiou\ ffittl^sOTpns, 1 
3 5 1 m-n±.(oimMLW\z-w>m ufc t # ic*^-^ » 

*wt, ^nmm^ 1 2 5 wjEsw^t y 

ItSfrfc^ J: 5 fclJB p co*:£ $ <t ?«««%fl(oWAjK 

[0 0 3 6] 7^—1 2 4CO{RiJ^cO— $^^^AP 1 

T^^^tAn 1 2 7frbXs<— 1 2 4f^li^A , 9 > * 
[0037] 7^/^126 OHfj7j (El iCte, 

HBW*¥3R (^^tif) ^ttMltMtt: (B^Sfti*) 
^BB®$tfCV^So ^3^1)^17^^12 6^ 

^108^ (WttflW***) <dX^&«*o 
[0038] rcox^^^tbm-ovNT^^ 



1 2 4ft\zmx£tiz>o 1 1 5*mw>Lx % mm 

110 OftcO 1 6fiCD=^ b s 7U lOlOlot, 

211 2 5 0^^-^SScmt-«t DUVl DUVl XI9 

^5s^e>ti*o ztib&n^&n** tf? V 1 0 1 <nfo 
SK\ ^t'yyioi 2$Rmi 1 0 2 

irfcoT, ^tf7y lOlrt-CMWU /7X 
jh,, ro^9X^^e>Xi»3ftS|BW-$*v5„ X 
Ifttt, 1 2 4CO&BP 1 3 5*>fb, X^#«l 0 8 

cd^a^ 1 2 e^iloT, &WtW-JW£4x3 0 

[0 0 3 9] * 1 1 5 ttSiftttCl&I!) LT *3 9 . HI 

tefti 0 0 ^^sihl-c^So ^ir, m»tl 
ffinmtfnt>tvxxmmmzftz>o r*>j;5M % 

$H^Xj»<os^0rS<^filcjgi-$*"C*— ^ 115^ 
|g®j$^r#^^t: 0 ^ y d^WiJcixjSft^tfeW-t-So 

sKv^l 2 2^il^$n, 0 0O*£ 

g&l 0 0 a F*9£ri££PU ^m^^or^^n^^i-fc 0 
7 y 1 0 1 ZftiM-fZo 

[0 0 4 0] ft*5 x 1 2 4 i:^^S^l 0 8 t <D 

1 0 8 rt^o W^on yy^ ^ y^fiK , ^fift# 
^ttK3£^SSl 0 8f^tc^ttic< v\ Lfc^oT, 7^/^ 
- 1 2 4 f*JlcStt#* ^#A ttt), X^S« 1 0 8 rt 

^1 0 8P^cO^/<— 1 2 4^1C#SE-TS«»^^ICJ: 

[0041] ^mmmx^ mttix**. 1 2 4 
ft) a»fe«AL-cv*aas, Miooc^^ 

coM^(cJ;oT^^b 0 7 y 101 rt0^f^O#Hl*s«il 
Mt-^ot^tt'y y 1 0 1 F^t^iBUTv^ 

^^■t^y 1 0 lrticwtsitmSo s 
[0042] * fc, ^mmmxn, mizmM 1 2 9 \cw. 
t'7 y 1 0 1 102 \£m\zftmj£&EPM£tii0Li-t 
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m^^^>t^\ -fKio-tb, ^-^ y ^mmm^tm 
[0043] $Ltz. *n*fli-m, ^mmm^tmi 2 5 

[0 0 4 4] tU4te. *^^3<D^Jfe^)^tC^S 
X»»^SSB«rttWr*H-C&0, B4 (A) »Xlft» 
feSSHO^{(c«l3t«ri5%i— »WfffiH-C*>9, 0 4 (B) 
J£g]4 (A) (7>XjBI5^afi@<Z)*«^S:**UfcIiHeffi 

sis, m2<Dxmm&mmtm$mm<Dmm&ft'tz>o 

[0 0 4 5] z<nm<nWcWM2 9 7iz&\,^xn, *c^t° 

7U 2 9 8 (OmftT / — 2 9 9 a V #it 

&3 1 1 K®j£$*L5(E](Ett3 0 2 fc-fc^ S ytxmre 

"C\ 0$cl4 3 0 2ttOttt«ffi/— /H£B3 13, 3 1 5£ 
^ LttSMSS 3 0 8, gg&3 17»t) ttff (bth 

[0 0 4 6] »7 7- K««I2 9 9 a 3&S@S$^fcR 

^3 i i <d^-®(ci« n hj^3 o 3*5, ^s«r; 

CD&^ — hflg3 0 31*. D4 (B) {Ct^-TXo^, 
^ fcT7 y 2 9 8 t:^lt, S«7/-K«S2 9 9 a 
36»feR»3 1 1 (Dfri&lkXlfrfttXfa^mXfX^^o 
[0 0 4 7] 0 4 (A) , (B) <Z>±W£^£;|XTl^5 

8*f3 0 5tt, m^zti-r) (o-jjxwiz 

<0^»^6*^— 3 0 7rti£]^3 J^fcBBB^ft-t^ 
5, »«!f3 0 5©T«8tt, 1 OCO^^ y 2 9 8** 

=i-hl3 0 3H^t5o ^LT, 8^-^3 0 3 
tt, ^t°7^ 2 9 8©«)RT/-K«I2 9 9 aid 

;-Kii2 9 9 a(:W^6 0 4*5, Mtt'yy 

2 9 8<DmW;X y~ KBS2 9 9 c fc s HO^IjtD^^ 
OR9S3 0 9(dflltCWtc:»»UTl^o :^Rt3 0 9 

ran i ©«H«iz*»S;h/c^*. 



[0 0 4 8] ±3SO*«^J:*>, fcT^y 2 9 

8cOf-C, *ft£-r5&=*— h^3 0 3J&S8&W-3 0 5 
Stt-f-5ttB (Mtti) (^EbL/c^co — Dtctf\z 
W«JE«rfiJ*Pi- 61 ^(^Mco*^ y 

©*a>e>&«£igr-f r £as-?#£o Ufc^o-c, ©3 
ic^i-tftjcoj; ^ £=*--v t"7 y <£>r /— Kfll«IPI±2fc 

? y ejwo*-* t s 7 y asflctBL-r u,* 5 *5*r:h,j&sfti\ 
[0049] ^fflw&ytM*$imTz>m&\a^ ^mm 

<e>— mc&!&VXh£i<\ 

[0 0 5 0] B5I1 ^««««*^*Srttla]IS*c:R»te> 
*LfcleIiSH-e*>*. ^Hicio^Tte, ifeHtau l 0£ 
Lt ^rt t°7 y MX Lt^J 0 , H*^W» 

mmmft±{Z& 9 tttt hfltL 1 oodrt y LT 
**§I5 4 1 Ote^r^ H07^ ^r-r y 
4 0 7<7>f^JS8lC^$ttfciS^r/— Km^4 0 8 at 

mwx y— Km^4 o s c ^e>4& 0 

[0 0 5 1 ] il»MM4 0 0^fe«i»*tt*ftffi 
tt, ^^;V4 0 1 ^rilUT ^>"r>"tf-4 0 2 
^>o 3 yr Vi^4 0 2^^f^com/E*"e5 ! Em$H6^s 
y 4 0 3\Z h y ^^UTt^ M^403 

4 1 2<D— ^(Dm®4 0 4 COSffidSfiLt»^±#b % Mfa 

-tz>mm4 o 5 toratw©ttnd$^i:s 0 z.(ommm<D 

Mcm^x^x^ yryt4 o 2id^x.bnr^ytm^ 
m®4 o s\zm?tt>tiit*i<'y*>'D'4 o e\z^n-r 

^•■v t°7 y 4 o 7 ^^o^^^-y t 4 7 y ^i, m 

[0 0 5 2] mmnVT? h/U4 0 9 Ji, *s<— ? mM 

4 1 2 ttkmn* i oF^Ba©£tL, =>yfyf406 

tr^ y 4 o 7 (Dftnft^ffiwmzti. mmic^^^-v- 
4 0 6^i$n§« ^tt, ^>^>-y-4 0 6comi£ 
i§^fpy h/L-4 o 9/^fp 
-f yy^^^iTLt> ^r-Y fcT7 y 4 0 7 <D& 

W;mm4o 8iz.mj£&mn$tis ^-vt-^y 4 0 7&x 
[0053] r (omxa, ^mmmmmm^itx^ z 
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[0 0 5 4] &*5, i&f&fay h/^4 0 9<D£frfaB#CD 

**4 0 3£H£/BLTl^a^ tt^)****^ (G B I 
T^FET) W7 hny^^I^^^ftfco 

[0 0 5 5] ^COj;5*lftltlHl»C*3V^"Ctt, ^Kftft 

[0 0 5 6] EI 6 tt, 3^^SrS«l«lat#li]ft!J*t 
»tfc*«»o«3S«rRWi-6H"C*>9, El 6 (A) J*- 

mmmm. m6 (b) fimm^&**LfciEites<7>:E 

frd, ®ie«5 o orticga«£ftTi^o ttimmmz. m 
5 tin c\E\mmm $tt^ 0 

[00 5 7] 0^l5OOi«Ml 2#C<D*fft 
«RWCfc5Ri5 0 1, 5 0 2 ^ rti^fl 
#5 0 1, 5 0 2<O^»*»JtaW-J:5lC«|||!i-5yv 
^W5 19^f)/^o RI5 0 1, 5 0 2li^ 

mmx-fr*). mvams husi c3f©-fe7 5y**s 

[0 0 5 8] Rf 5 0 1, 5 0 2W^RI5 0 1, 5 

0 2tCi^^hTV^lH]|Hi5 0 3, 5 0 4fi^M 

(ffl) Mx&z> 0 ^tt°7H0 5coi^ry-Ki 

1515a fiRf 5 0 2 lcm^WiC»«5*tfC*5 t) . M 
«*y-KWI5 1 5 cttR#5 0 1 
tuTV^o Hlfcfry — K««5 1 5 c*S*?)ftJtb4lfc 
Rt5 0Ut 0^i5O3^ltM$^tV^o 
[0 0 5 9] R^5 0 1 (D^m^n s 8®<D^^^ 
5 0 6<D— %<Dmt>^*bW±iZWlVtfrtbtlX\*^Z> 0 ± 

=* yfyf 5 0 6 roffi^wSfi, IU$g«j 5 o 3 £ jsm^i 

^rtt°7 D 5 0 5 CDZktKX V — K«« 5 1 5 c <D±35\C 
^y<-^mm^ 0 ^5 0 B^MUX^^ 0 Rt5 0 

1 ^w(:fa^TTO«iW5 o 9dsgae$*tr 

o 9<Dm\zm^xj&vmt(btix\<^z>o §e>«;ir*x*><9 
&jjmbw5 i oa>p>, #s«*y-Ki«5 i 5 c co_h 

T, #»y-KIi5 15cO±^ll 

f-5 0 6 36»bilEfi$tLfc^^— ^fiatr^S 08i:, ^ 



IW5 1 0^?>5iW!SHfe^^— ^««tf^5 1 1365 
[0 0 6 0] (El^Stti") CO(^CO[§3^^5 0 0 

^(Hij^r (®-cii±i»j) i^ttiaftsiyr^ h/^s i 4^ga 

«£*LTV^ 0 iltSfPyr^ hA-5 1 4 CO— #0>ffij&> 
<b> 5 1 3 (ftftfe^f-) *V7V — 1 5 

a {RiJ^R^ 5 0 2 tC^ftfel" 6 J: 5 l-MtfT** «9 , fdi^TO 

a^bt/<*Rt»5 i 2^y- k®«s 1 5 c w<o 
&mmts ioizfflA-tz>&*>\z:mTfix^Zo r 

^f)(0^^il5 12, 5 13lt ^r-Vt 4 7y505 

[0 0 6 1 ] ^ — *(DmW)\z£'oX\B]fc$&5 0 O^EIK 
U lO(7)^^7y 5 0 5aS*Wtt»C#»Lfci: 

H6<D^miUK(C*5tt5^ y**4 0 3^^-ViC 
-^^o -f ^tii^COJ:^{C^^-x>'^4 0 2 (E35# 

jso t^^biit^ti©^«5 1 2t&mn 

$t5 1 o^LT^-^Meys 1 1 (12 5 <Df*H§r 

4 0 4l;ffi^) M^trU =<yryt5 0 6 (12 5 CO?? 
-^4 0 6iC*B^) («t6^-^tit 6 y5 0 8 

(05©fff4O5ldffi^) i:WM^:U 8 

to^y7yt5 0 6) (-^^ib^x6o ^vt^ij-s 0 

6^^^bnfcm^^^^^^m^t: 0 ^5 0 8, 5 
lli:Mfpyr^h^5 14 (HI 5 4 0 9Mfi 

Mf) ^U^rtt: 0 7 y 5 0 5 (05(Dff4O7^ 
^) 07y-Kli5 1 5 a\£&ftl,Xs **\*5V5 

os^Mtr^xv^u xjR&j&tb-rs. 

[0 0 6 2] 1^5 0 8,5 1 lflfl-CSMI 

^Iiey5 i i <£>^-efc<5GD-c\ "Him«a s &rs<D 
ttro^-^«sey5 l l lzmmi,x\t^Z>&mM& 

5 1 0i^^t6^tt:'7 y 5 0 5co^-efc5 e 

[0 0 6 3] #*S, &V^±Ki&nMLWt<D*c J rVyy\Z. 

^*lftl«teo««E^lB«u ^/^^ifiify^^l 

lft^*a*nfc«^*35£if«:*^-rtffi-C^ir tf^ y^j 
[0 0 6 4] CO^J^fc^Tfi, R»5 0 1±^«lf9# 

^^tbT^^sjiaoo^^v-y-s o 6 ^iijt^iw 
5 o 7-c«^w^M^j»j|KLfc^, iroayfyts 
0 6 «rafe^llc»il+a^SfW:*v^ 0i)x.^ 
— ^m^t°v5 o 8 ic^lx i iB©3 yfyf^«tt$ 

tuT^ct<, 1 OO^/^-^ li t°y 5 0 8 CM LT ^ 
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[0 0 6 51 r.<O0iJ^joV^TJi, z2>"r>"*)-4 0 

2 (IH5#fi8) ^fjny^ytsoe^^m & 

5 0 8, 511 ^jSoTm^c^MtbSo rcom^^^m 

[0 0 6 7] g|7tt, =>?>V*ftrt1zm&<»1jkW® 
%&<D&fomX"b*) . WL7 (A) 

**fcWC<fc*fc<D, El 7 (B) ttan^-tfemtdiS^O 

[0 0 6 8] 07 (A) O&MHl&fclSS^T* INT y * 

0 2d5gfig^ttTV>So t"Y!i^^6 0 0^y 
=^^^6 0 1 tciSx.^ttTV^m^a 

^^■9-6 0 2i£^tTU ^^^V1^6 0 2COm{i^_h 
#-T5 0 -T^to^, ^/^^m^t°>-6 0 3<D«fl:^Jt 

#H-£ 0 z.<Dt %i&jj(D*s<— ^m@t°^6 0 4^1|i 

^^^iitV6 0 3, 6 0 4B0Ttfc*WB£ 
2 X 6 0 5(Dm&&m±lzm'TZ>k]§1&fQ}) T9 

0 6/^gfrfou 3yryt6 0 2, 6 0 5ic:#^^ttr 

^fcW^tf7 1J 6 0 7 ft<0#C®£^LT»L5o 
rcot^, If 7 V 6 0 7rtOJSft««0*»»}i3 

vrV-tf-6 o 2\zW^btix\<^tzm$i\z£z>h(o-c&> 
o 5{-^x.^tbrv^c i bcoo^ct^6 0 

[0 0 6 9] El 7 (B) (DJMKelS&lJiJSi^-C* ^b'^ 

y 6 o 8<D*y— h^mme i 4 cflatci&j^ ^ >-^§m; 

«6 0 9 35SBBS*tbTV^5 0 > y*/»M6 0 9 V 
— K*S6 1 4 c^*fiPj^-S«t 5tcBBta$ttT»fl6$ix 

^«6 10^L-C, ^y^lffi6 0 9 tW 

^v^v-^6 l 2 mgMft£;ft/TV>£ 0 i(0J:9«i: 



1 1 ^J:^9^^:c0/J^$v^n>'■7 ^ >-t^6 1 5^7f2/&£*x 

So 

[0070] t^!J^^61 S^VlC^S^ mfttte 

=«>^>^6 1 2\zmtiz>kkh\c^ —m*&m&6 1 

U-6 1 5*5|M**-C5te«**tSt, * r>ali6 0 9 

^£;&m-r3o ^tH^n^^^x^^^r-vt:^ y 6 
[0071] =b^»«4^^— ^»«jrit^<rtk«c 

^{i^8iffi^>"7 f >1^^^y— KiRflfSffi^r^ vis 

[0 0 7 2] ±iEL^HJS0iJt-*3V^T(i. Xj&<D#ttti# 

(DtmM 7 0 5 fit, H!4 (B) td^b/c^m^^iS^^l 
«<0«3gSr*Ti-S^. 3o(OSttr/-Kttt7 0 4 a 
icm^Sr^"r5/c^O3OC0^ftfc^7 0 1 
b^LT^S. + f 7 !) 7 0 3 <Oi«7 y - K18 7 

0 4a Kfcfc, »»«^*fRllc:3gV54fe=»— KR7 0 2 

*««r / - vwm 7 o 4 a ^«*»icaai-r s j; 
70 m. 30©^ tf^ y 7 0 3&&*ifom{&mz& 

Wi^tzk^^, Zfib*^ tT7 y — bJg|7 0 2{£ 

[0 0 7 3] fflitt, 3iO»7 0 1l:^3- 

hfl^7 0 2 Sr^UTtS^tc:Sg^$tLTt^ 3<@^df.+ 
t'7U 7 0 3-C|2^)o Uc^ot, 3m(V*^r 

t'7 y 7 0 3^mM^rotxi^i^ 
m*nm^xh£<, ir><Dj>mmmytMX3m<D*v 

[0 0 7 4] 1 

[0 0 7 5] Sfc, ^|S^jT^m^^r5^^t 0 7 
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[0 0 7 6] ®9tt % *ISW©IIJS^ffi^«SXj»flSf 

/Jn^s 7 9 5H xi^^ii soo^ mm&m s o 

i)t«8 0 6&tf*^8 0 7flf^e>*S»**fi«r 

[0077] xi«t8oon d 2 (nxmm&m 

XlS5S^Se8 0 0OSS««OXi»ikl*fflitt, JAW* 
*5R&U««****^jR*S*vfcJS38*»8 0 3t£BE 
PLTV^o r X|»ik««EIC«^bJxfc7^^ 

*%S«0X2*«8 o 3 ^m^n^ urt>fp«i- 

5o M^8 0 4ll Xtt«^ttS8 0 0Ojftm$B 

[0 0 7 8] XH«^S1K 8 0 0 L/C 
^fc'v y a>bJ&ffl£*bfcX*|8 0 1 Ji x Xlftttlt&O 
y 8 0 2 £iffioTJ8W*^8 o 4^A#t£;tx 

6 0 R8^ft^8 0 4(iMoiS i ^b^5#M5 7 
-■Cfll^$ttT*5 9. 1 3. 4nm»XlW 

^^M*t*6 0 :«*^8 0 4-C, ^^805 

a*e>fc*#J!i&s ^--cflP/£$n*o ^^^sosti 

JtU^Xj»tta»*^8 0 6TM /SlC^/h^TU- 
irt^^^ 8 0 5\Cffim£tLfz\E]&s<#->tfl'i/* h 

[oo7 9] z(Dxmmytm^mm7 9 5(Dxmm±m 

*fflurv^5. z<Dit#>* xj»»**/hKia^flc(Dffiffi 
i»««>^Hft»© i £#5o tt^ot, xjwsfeasa 

[0 0 8 0] ±*^SOM«:::fcVvCtt, X»0»Wtee 

•fc«-5X|»»^*jft«r»Wi-aHT*>f?, ilO 

(A) ttX»|g^Kia<0±«c«5SS:fft^-r5g|, E| io 

(B) tta®«|5S:»*UfclH!*i^OiEffil2l, HI 10 

(C) f*|fiIi|Ex* y — >-OEffiiElT*fc^o rG9#]OX$* 



MSI8 9 5H EI2<oxJ»*^3S«i:(a^«<o«| 

fijc^t5d\ 9 0 5rtlCl§rtE** y — ^9 0 3 

Sr#x.5>^"C^^So rcotfij-m, iio (B) ic^-r 

** j r>'1K«9 0 1 XWlW®>9 0 9 > -LftdS 6 

36fti-5 0 ^^y««9 0iii, 0J;ttf, xi&& 

CDT% r<D^jT?^^^_h(D|^P^^c<0 2f&<^^:#$-C 
[0 0 8 1 ] iHM««9 02(i=otMiaSt 

9 0 1 

[0 0 8 2] ^/^9 0 5f^C0, 9 0 2 £ 

|BHEtt8 9 9WRI9 OO^Mfctt* V—^9 
0 3*sga@$^x-cv^5 0 Sts** y— V9 0 3 te#jx.f£ 

r^s- *k hi o (c) ic^r<fc?tc, 4 
o(o^p9 i it>m'bR±\£mmm\zj&!&£tix\**z>o 
s-fc, m^^^ y — >9 o 3 £RS£9 o omz&mc& 

4o(OiP9 l l irMSP9 0 9tt x PJ'kFW 

iP^ib, [h]&4&8 9 9 0>l§]»Ett9 1 3 9 ffltrlHME 
#9 1 5ffimXfX\t*& 0 0$5#9 1 EI$e&8 9 

9<D^ — f 9 1 7 tnW\(Om^mW}^ {^—^) 9 0 4 
jWHa.fcfr'C^fi. »^!j-yffl0M9 1 

5CO*<t>,L>^(«I(EaKffilHl(E*ft9 1 3(7)*^L>ttl5]— "Cfc 
9, HME^^y— V9 0 3ttIsWE«8 9 9^|SI*±SrlH] 
0^8 9 9^015^^:5^ — ^9 17 
<^IeI^^^ U-y9 0 3^0^$^^^— ^ 9 0 4 <om 

[0 0 8 3] Rfc, ^WXiK^I 8 9 5 COf^/SMo 
V^Tl^^*r-5o 0^^^ y — >9 0 3 tt, *~ ^ 9 1 7 
^|SS!jiCj;oT^m^9 0 1 o^^^r^^^9 0 

ico^lc^EHiUfct MP 9 l l ©lo^ro&i 
»9 0 9t^*li±i;:»it5«fc5l^ ^ 9 0 4ta 

9l2llE*t*So 0^^^ y->9 0 3(0|P9 1 1 £#cfl 
^ y — V9 0 3 M\ 9 1 1 *SrO«C«lfIJ^(^Wl 

±fC5te^J: 5 K:*— ^ 9 0 4 tc J: f9 lalte-r^o * It, 
*5!Tt>nrxn**ftttistbSo :o^oxi»i 
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OtefJ ? >?tteZ>& 9 9 1 7, 9 0 4<D 
laHEififi«rta:3ei-5r. j !:^J:f9, * * -V 9 0 1 <D 

[0 0 8 4] ^-<DWr£, X^t^I^9 0 1lC^W 
Tx 9 0 5^^P^^S§(OX«S*SJt^tO^ 

[0 0 8 5] r<aWc*3i^Tra\ 35#»0>;**ir 

[0 0 8 6] §6ftM<OX*'Y>ffl&V>« 
<^J;^«tim 0J*l*Xi»3g£3£B8 9 5<£# 

[0 0 8 7] Sfc, «C^*R«^|^^R±W^"C/JJ 

[0 0 8 8] ^ ^HJfe^-Ctt, *«ffi<0»3t«« 

[0 0 8 9] R«£IhHE;** y— voiH«i5Sfttt-S"C 

[0 0 9 0] »*«*T?ai*-*-*7 p 9X^tt* 
xlWftfcott)i^ e BIO (B) 

[0 0 9 1 ] ±^<^H3fe^*C*3V^-Ctt, 3&fi£J$£ It^f 
[0 0 9 2] *fc, ±^OH*«ii*3V>-Ctt, "HBfflM! 



[0 0 9 3] W^^X-rXffl^W^lt^?) 

«rffi-e*>sr t^#*bv\ rttic<tip, tmzf?*^ 

[0 0 9 4] £<blc N |HW«jc*DftW'bttrv^6«l* 

[0095] zhic ®m&<D®mft&*~*-rz>&to 

St, hy #ffl^oraJWfcft*r*lcJ:!K 9fft<offiB"C 
[0 0 9 6] ®9ox»«#«/hSB£^fc7* 

(IC^LSI ^^^fyT 4 , CC 

©IHIKRW-Srtf 5. *?v-?2 -ett, IS 

[0 0 9 7J—75, ^fy7°3 (^^^^afi) "Ctt, > 
(CVD) T*ti, !>x/NMf:|feII^Mt5, ^ 

[0 0 9 8] ^^>j/>^9 (X^ig^:) Ttt, *Ty?2 
jdS©Xj»B5t^ffiS:ffiv^o ^r^n m&) "C 
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is?) -m, bi&&ft<on#&m$imzm*)Wi 

A) ^(Oli^t^o ^f^l5 fte, ^-r 

k ilt^tt^ h*^***rtf 5. - 5 LfciatrRT 

[0 10 0] 

So 

[0 1 ] 0 1 (A) tt, 4:»nofB l 0>£ttft>?gttK:ffi 

«9, Ell (B) f*01 (A) lC^i-^g(D^m^CO^ 

0-efo<9. (a) tt4k««Sr»«ufeiH]WS(OEffiigt? 
fco, (b) te&maso)** f7 y cDfiy®iiff®ig)"efc 
So 

£m^-rS0-e;fe<9, El 4 (A) ttXflkX£|£1E0£tt 
»3ft«r^i--«SU»fffiHT?*>0, 0 4 (B) te0 4 (A) 
ox*W8^»@o»ct9;««:*« UfcEME«^jEBBH-e& 

So 

[B5] ^milt«fls*s^*«lHjK^ia:ttbttfclHlKia"C 

So 

«3ftSrRW-r*Ht?*>0, (§16 (A) tt— ««WrS». 
0 6 (B) tt»«|f|5^tS*LfclHlte^iES5ia-e*>So 
[0 7] 3^^&5>^fc»^©Scm0K^lHlKEIT 
0 7 (A) OTi«W^/^^M(a^) 
07 (B) li^ntMl-i^^^^tc 
[0 8] |SIi^Jc3^^TXilft^i&W-C#64fcm«S:»« 
LfclallEKOjEflBia-C&S. 



[0 9] *l8WOSIlfi<o^*^«SXj»ffi5tffl/h«Eo 

[010] *»^(^»4 0^Jfe^l8lcff4Xj»55^K 
«*»Wi-6HT*0, 010 (A) ttXj»»feSEfflO 
^*»a*rKW+6BI, 010 (B) tt«c^:«S:»*L 

fciHiSs^<oiE®0. 010 (c) nmtex* »—>v>iE 
®0X?£>SO 

[ill]»f^^ (IC-^LS I^W^f 
fft*'<*yK CCD, lll^s/ F, 

3 tkmu 4 sts 

5 X#^T — *J 7 YlA^x 

8 tr— -7 As 9 ^yf 
1 1 i^^m^ 9 5 

9 7 10 0 WGBL 
101 ^rtt'7y 10 2 



1 0 3. 1 0 4 F)$£ 

6 Ifil&tifa 

1 0 7 ^tfeffi 



10 5, 10 
10 8 



12 4 



109, 119, 120, 124 JVU 

110, 121 mm&u 111, 11 

3 s<7V>y 

1 12, 114 * 115 ^r— 

1 1 6 117, 11 

8 

1 2 2 1 2 3 a&£ 



125 

12 7 

12 9 ii5JE 

13 3, 13 
2 9 7 McM 

2 9 9 mm 

3 0 3 
3 0 8 



1 2 6 7 <{JV$ 
12 8 SgjKm* 



1 3 1 flEHEC 

5 mu 

2 9 5 X«l%^S<B 
2 9 8 ^r^^^V 



3 0 2 (HltsM 

305 
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3 0 9, 3 1 1 

5 «tt«#^— /HfU 

3 1 7 

4 0 1 3>f;l/ 
4 0 3 y 

5 

4 0 7 =3r-r fc?7 U 

4 0 9 ii^fpy Y;v 

4 12 

5 0 1, 5 0 2 
* 4 IbMEM 

5 0 5 ^-Y y 

5 0 7, 5 1 0 

i 

5 0 9 *fe^S&fcf 
3 

5 1 5 £tftm& 

5 1 9 

y 

601,602,605 = 

4 zmm^i/ 

6 0 6 ia^&^j y T 9 YJV 

y 



3 13, 

4 0 0 
4 0 2, 
4 0 4, 
4 0 8 

4 10 

5 0 0 
5 0 3, 
5 0 6 
5 0 8, 
5 12, 

5 1 7 

6 0 0 
6 0 3, 
6 0 7 



3 1 

4 0 

4 0 

mm 

5 0 

5 1 

5 1 

mm 

6 0 



6 0 8 ^^^7!) 
6 10 

6 12, 6 15 ^yf: 

y 

6 i 4 mvtmm 

702 hJH 

t°7 y 

7 0 4 flRRKC 
SIS 

7 9 5 xJKBXtt/MM 

8 0 2 7 << 

8 0 4 RBW*¥* 

8 0 6 S«*** 

8 9 5 XttX^ttlK 

it 

9 0 0 

902 

y — ^ 

9 0 4, 9 1 7 * 

909 mmi% 

9 13, 915 [HfcM 



6 0 9 * y 

6 1 1 &m 

6 13 1^ 

7 o i mm 

7 0 3 3r-v 

705 mm 



8 0 0 
8 0 3 
8 0 5 

8 0 7 ^ 

8 9 9 iHlte 

9 0 1 

9 0 3 {Hfe 
9 0 5 

9 11 HP 



[02] 



[13] 



100 



93 



(A] 




97 



101 




123 
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II 1] 



SI - 



52- 



^S3 



S4- 



Mb 



S5- 



CVD 



S6- 



S7- 



IB it 



xfSfftt 



-S8 



-S9 



^S12 



-S13 



-514 



-515 



^516 



(51) Int. CI. 7 

HO 1 L 21/027 
H0 5G 1/02 



F I 

H 0 5 G 1/00 
HO 1 L 21/30 



K 

5 3 1 S 



F^ — 2H097 CA15 LA10 

4C092 AA04 AC09 BD17 BD20 
5F046 GA07 GB01 GC02 GC03 
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